The energy requirements for the basal efflux of 3H-noradrenaline from sympathetically innervated organs.
In the rat vas deferens (preloaded with 3H-noradrenaline, catechol-O-methyl transferase inhibited, calcium-free solution) ouabain, glucose deprivation or the combination of hypoxia plus presence of lactate were found to induce a carrier-mediated (desipramine-sensitive) outward transport of the 3H-amine. Glucose deprivation additionally increased the efflux of deaminated 3H-metabolites, as a consequence of an increased net leakage of vesicular 3H-noradrenaline; moreover, 3H-dihydroxymandelic acid then became the predominant neuronal metabolite. The simultaneous lack of oxygen and glucose resulted in a very pronounced release of the 3H-amine. Moreover, during spontaneous efflux more outward transport of 3H-noradrenaline was observed in the absence than in the presence of extracellular calcium. In rat atria (under the same experimental conditions) the contribution by carrier-mediated outward transport to the spontaneous efflux of tritium exceeded that in vasa deferentia. Moreover, the efflux of lactate (as an index of hypoxia of the tissue) exceeded that observed in vasa deferentia, under aerobic and anaerobic conditions. It is proposed that the greater contribution by outward transport of 3H-noradrenaline to spontaneous efflux in atria than in vasa deferentia does not reflect any basic difference between the varicosities in two different organs. It is likely that the less heterogeneous distribution of the 3H-amine in atria than in vasa deferentia is responsible for storage of the exogenous amine in atrial varicosities that are subject to some hypoxia, to an increased extracellular lactate level and to perhaps a minor degree of glucose deficiency; these factors may well be responsible for the difference with regard to outward transport of 3H-noradrenaline during spontaneous efflux. Thus, in addition to the heterogeneity of the distribution of 3H-noradrenaline, an additional heterogeneity with regard to the energy supply must be expected for incubated organs.